Role of glutathione metabolism and apoptosis in the regression of liver hemopoiesis.
Although apoptosis has been believed to play important roles in ontogenic development of animals, the molecular mechanism that triggers the regression of liver hemopoiesis during perinatal period is not known. Apoptosis is induced by many factors, such as decrease in growth factors and increased oxygen stress. Because hepatic gamma-glutamyltransferase (GGT) changes markedly during the perinatal period of a rodent, metabolism of glutathione (GSH), a naturally occurring major antioxidant, might change significantly in and around liver cells. To know the possible involvement of apoptosis and GSH metabolism in the regression of hemopoiesis, hepatocytes and hemopoietic cells were isolated from fetal rat liver. Biochemical analysis revealed that, during the perinatal period, hepatic GGT levels transiently increased predominantly with hepatocytes, suggesting a marked change in thiol status in and around these cells. Cell culture analysis revealed that hemopoietic cells but not hepatocytes exhibited a marked apoptosis in a thiol-free medium, as judged from DNA fragmentation. The apoptosis of hemopoietic cells was inhibited by various thiols, such as L-cysteine, N-acetyl-L-cysteine (NAC), and GSH. These observations suggested that a marked change in GSH status in and around liver cells might play critical roles in triggering apoptosis of hemopoietic cells, thereby enhancing the regression of liver hemopoiesis.